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(54) LIQUID CRYSTAL DISPLAY DEVICE, AND PORTABLE TELEPHONE SET AND PORTABLE INFORMATION EQUIPMENT 
EQUIPPED WITH THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which can be 
driven with low power consumption without spoiling the display quality. 
SOLUTION: The liquid crystal driving circuit 30 includes an n type TFT 31 for inputting 
a digital signal DAT from a data line 1 1 to a data holding node Nm in response to the 
activation of a scanning line 5, an n type TFT 36 which connects a 1st driving potential 
supply line 8 and a pixel electrode Npx to each other in response to the activation of a 
reset line 7, and n type TFTs 33 and 34 which are connected in series between a 2nd 
driving potential supply line 10 and the pixel electrode Npx. The n type TFT 33 turns on ,« :< ,^ y .^ 
in response to the activation of a set line 6. The n type TFT 34 turns on or off VCOM2:? 
according to the potential of the data holding node Nm. The activation period of the 
reset line 7 is set earlier than the activation period of the set line 6. 
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[»*fa] mM,mmm%< 3on ^swgMcMLTr-^ii l^bit 

"T-^mn DAT^f-^ffiS J— HNm^flkiitffc««>©na!TFT 3 1 *)±yb 

ft 3 6i, ^ 2 <Dig»jm&#ti^^ i o tiii^msNp x t<Dffl\z\g.m\zm$c-zn2>nm 

TFT3 3M^34t^tJ. niTFT3 3H "fey h*6©ffitt{t:KlS«fUT^> 
T3o nlTFT34IJ, 5 s - y - HNmCD«ffl[l:*i;Tt>S&tt*7t5. U 
-fey MS 7 ©ettlkJWlffltt, -fey h«S6OfStt^»3IW<fc0^<«!:«$n*. 



regain 1 (Dmmm&m&mt. mmm*mm&£&m^mm<nmj3\zm%-rz>wi2<Dm 

mzm.m<Dmm(Dmz*MnttfoVTWttt<bft. &*t>mm ^-^mn zfcm-t&tz 
*©ss0r-^«it. mmmikvwmiz^ft^nttfcVTmrtzti. &**mimm ? 

z>\zmx. &mmMmwmm ttm?zmmm&u<Dmmk\zfc&LT. ttfo^&m 
m^-5>mtT-$$km j - f t<Dffl&nm.&i\zm&-rz>rcib<D* : Ev x-r y^t.. ma 

tttm?%mzmmmmt<Dffl\zmmm\z*£&zn. Mj^-r^mmm 1 ommmcDmrnt 
\zfo&i,x*>-?z>m i <Dmmx-( y^t. ttfo-tzmtz^ 2 oiTOii^t^i 

cw*^2] mm m&m \z&^t, mzm i&&zsm 2 aimm^ y^omm-jj^ 
mum, 1 &<kzsm 2 (Dmwi^-x y ^(Dm^^m^mm^> ^tzmz-ty-tz i 5 \z, mrss 
w, 1 *ct^m 2 ©$ij^^(D?§ttMnfl«is^$n^, is^js 1 iB®o^^^gg. 

BuiB^l*ct^m}sB^2<D«^(D^M^«, 1 f? 9 O^jfeMJWteftSf*, IS 

[1**^4] iioiiiiien mi<Dn&£m2<Dn&£&mmmizmomL. m 
^^<d^ i &&zsm 2 (Dmwimam^m^m^^, Mtmmnm 1 * ct^m 2 £>gg»jm 

5 ] mmiftmMvmmz. mmm 1 oimfo(Dm&&mz&rtz>M$mmmMo> 
mat. mmm2<Dm&(Dm^m\z^^m$mmmm(Dmuta)w-^imz^-t^. 

imxme] mmm2(Dm^mmmmt. mmm2<Dm&mmmfo<Dm&frmz&v2>m 
ummmm^mm^ muM^mm^mmzm^r^^oiz. mm&i&&ztm2<Dni& 



[»*«8i HtiSEgg 1 MESS 1 ©iitfi^i©sffl*^M$n, 

t5t£©l£il^3£B. 

[»*«9i i»Eia*tt. M?'j{cseH$n?.L{@ (l : 2M±<DMm 0Mb»£#M£ 
n. inrEiii*ms». s9E«*»a©**»K*»t*-en*n©**ifK*«, 20: ... : 
2<L-»>i:^:*«t5fc»sdsn, flaEfT©*^»c*si4T, mii5tgi!c(D^x^«, mzmmmiz 
tn j E r n»«LTL*-r^»tt&ti*tt , bfc« *iE*ifc«fctf*2©iHW*tt, ssebj 

abi>iIhi& «. wjgrsiWE^-^iiiiiWE^-^fla* y-Ht©iwc. we*^'J* 
y^tia?"jn»«5n. »«-r*WE*twi3taiE«©iStt^fc«*b'r*>-r*» 1 ou 

[M^QI l 1 1 ffiE«i&M#<0Sttte»iratt. jWELflOBJMfcfc-tn-tfnafJBT* L 
[fl|$9ll2] BUfBfT©&*K*5^T, L*©ffiE«»©jfe£*l© 5 ■£©*!>&< t*20 

n y-Ht©isjfc me^u*^ »*s-r*fl9E*3iEi»traP*fc: 
iSttftsna, H-ojWEffK#*T*«©*««ofi&ttfl2fc**^T*>r*«2©u 

[■1*9113] IWEJBl*J;atJB2©«IW»tt, ffi©ifflEfTK#fct-5L#©M»©5 
[»*«14] fflES&2©U-*l»Jt h7>vX^43 c t^WIB^ ; & , JX-1'^^«, ft&fla 

9 fcE«©«S**^H. 
StS^W*^** TOE*»©H*©#'*tt» jii^mSS<J:*HS]M<i:©P^©«^»Cl^i; 

T^jKfirS^-rata^*^*^^' s9e«s^*kb«> ntiE£*ff£*5 

g or, cflit^ii ojtaiA«ffi$€it & fc * ©m 1 ©gg»jm& <t . siibB 

*Lfc«fl^J:tf*/JMW«©te:£KfflSTSS5 2 <D®.&mMm®.*BM'$ ZtctiXDm 2 ©IB 



i ©©nam. &«£#«»©# 2 ©*««»£, stnE«R©iii*©^J«n^ft**jSL 
Ttstten, &*nm*. r—zmn ^BMt^ti^w^^-^mt. mmm&om 

mmM*mw}'tztz#>e>&®i<DmMtmwi\B}& tsrsec^*, &itfifB$t l Mi!jiiis& a, 
* * y » £ , i ©*&#*&» t mm? zmtmmnm t ©ibj ci^w tc^g 

Wm 2 ©*ffi#M&**©— # <h ffi3BBi#M £ ©P*l K . 1 *5<fc XM 2 ©l&ffrX -f >y 9- 

[»*isi7] mm^mm^m^.^m^mmt^mmmx$>^x. mmm^m^r^rc 

*/jN»s©-^i-ffia-r*« i ©«tSB»«fl[*es-r*fc«e)©fi 1 ©«»»«&#*&»£, 

©«»«&#*&*!£» atiEtt»:©H*©ff «»©;£3!e*sl 
*fii&©si§ i ©ftfl««» * *tx*»©^ 2 ©$ij^^ch, 8ME«»©is*©^K*n^n2*jE 
LT^tten, #^r*<ia« sejiTafc©©**©^-**!^* mib^© 

ia*«s*»»'rsfc«)©ttft©iftaK»iiii& tssstc^*. #g&8attiiB»iii& 
w8eMiii©ett<fc^*s«FLT, *tj&T3*&ffix--*i»£7 s -*«# /-^©k^ 

**D&t, zmtzmtzm i ©«ffi«#&«t^-r4ffliBBiii*«st©iBjjwmawfcite 
£$n, ^-r^mjiBm 1 <Dwmm<ommt\zm^x^r>ir^ 1 ©igRjT.-r y^t. 
ttm-r z> mwm 2 ©*{fc#f&«i £**ist & Htrf2iam«^ t ©iw »c«&WK:*g-& $ n. *fj£ 

T*WffiJB2©iaHi»©jStt'ffcC*«PLT5j->T**2©Bft^'f fltfgsm l &=t 

tf&2©*ffi{fcite»©-:£<hffiffi®**ffi£©lffl»C, HfjiBmi*3=fc^2©rax'r y? 1 
©-^iiS^Jtc^^n, fl&Bx— y-H©mtetc:^i;TT> • T7T-5H3©|g 



[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] El 2 1 H «©Miilil 0 0 OW^M^PM^WSyD'^ 
[0 0 0 4] 1112 1 £#BglT, 0 0 011 fT?'JW~S2B£ flfc^ 

fcoiii^ iooi zm-rzm&mTFM 1002 £fi*.<i>o * ^-m^m:7^mmiz^ux\t, 

nil «»coSE*nitt3Wf?>i«icE«*nT^*ii ttfes. 
[0005] Missii ooon $e»fc ff H5-r/N*iii?si 0 0 3£<i*.3 0 ?tF 
7-r/\*n]8§ ioo3n asu^sis 1002 \z&^t, 1 ^(DiBSfT » ^jii^-r 

*fc*OIUKT*0, >7 M^^EIISl 0 0 4*«ttf^5'77@»l 0 0 5 Sr-gtT. 
[0 0 0 6] jKA«$Stl 0 0 0H, 0 0 J!l H 

7-TA*lHlgS 1 0 0 6H ->7 h UvT^tUSS 1 0 0 7 A' y ? 7 HISS 1 0 0 8 <h> 
7f 1 0 0 9 tWtl.. ^IJ AIhIK 1 0 0 6H HK^^ 1 0<D*iJKHI& 

[0 0 0 7] i&H^g&l 0 0 2 Kfe^T, mm<D&7-1 >crtC5feSE»l 0 1 0*«i2H 

sn, mmn&mzuz^-zm 1 o 1 lAtsi^ns. sec, *nevcom« 

[0 0 0 8] i&H^g&l 0 0 2 fc;m*£^iH*£^f &«e><0Hifc li, Hi 

[0009] iiiti. msi o o i <nmj&*mwT%m&m-e$>z>o m2 2 ^#n 

T, #jS3fcfc:**J&LT, TFT (Thin Film Transistor) 1 101i, i&H^TfciSH^ 1 1 0 

2i, n>^>iti i o 3 ttfmmznz. 

[ooio] TFTiioni itmmi o 1 ot^nsy-Nstb, 5^-^*11 
0 1 1 £ttnsij**^i 1 0 2 £<Dm\zmm.#)\zi£&2n2>. m^^m^i 10211 
tfti 1 0 1 tm&znzmmmmt. n^mmmitLVLccou^Mi^n^M^n 
Mii&mLx^Zo 3>7 tf >+ri 10 3H mmmmh^mn^B^ 1 0 1 2£<dp b ik 



[0 0 11] mzf m2 1 ^#ilT, fTH^-TA*[pIg§l 0 0 3H Rfr^©SiltS^il: 
CO 0 1 2] ?ij K^-f AIeJi& 1 0 0 6IJ, X-fyf 1 0 0 9<D*> • ^ftj^f -5 C £ 

\z&q, nan* ^ $i o 1 3\zfc'M2tLZ>mmy"-?m^ Aw-fc&vMmttezm 

[ooi3] ^t>®z>&nmmw)v>m'&\z\z, mm.^<Dnm£t^ i-d<d?-( >\zm? 
z>&mm\$> ?iJH^-rniPis§i o o 6(cj:oTiiii^ii^$nT. r-^iioii^i 

[0 0 1 4] mm^<DMMtU-oTzy-i >\Z&^T\Z, ttfoTZ>M&m 1 0 1 0^'HU 

^^ustt^^n-s^ifCckoT. TFTiioi^>n. cint'cko. mh?^^ 
[ei % i o o 6 1011 te{K*&£ft&mm "f-^mn «, $tn^^ 

1 1 o 2oia^miitc»jiAsti-i)o 

[0 0 15] l l 0 2'K*v»Ttt, ili*«ffi£#i«ij*«£©H<D*ti:SgfcjS 

fcibt, eft T-zmn izmvtcmm (sstso zmM^MTi 1 o 2ic$st«. 

CO 0 1 6] l^©5<>l3jR'ir*"r^T©H*fc»LT*¥5talE*«fTa:t)*ifca^, It 

nx, ^©Mift^tsttftsn*. z\n\zmcx, tft i 1 o 1 st7^ti5^ tf 
ti i o l^^PaTK&^-cfc. n>^>-y-i i o 3 *«oa3!itts©*te*««f -r&. 

CO 0 1 7] |SHH<ZDtK¥^*^, ^CD^-rXC^tbTfeJIII^ff Stl, t^T©5^>^ 

<d&o\z. -r^x<Dmm\z^Lx, lyu-A^tizmm^-^m^ ^m^m^m^<Dm 

CO 0 1 8] 

ns^n^ -5 iSSf-Blfe x-^fi# *<*ii*n, B^»ji*«lli6$n5*To 

CO 0 l 9] B2 3 H iS^aSO«&^»jt3J:^^^p D a^<DiST^IttBJ-r§fc*^*i--i; 
CO 0 2 0] BI2 3 (a) \Z\t. ffiS© 6 0 H z CD 7 V- &m&&X, MX^Mt-^CRI 



- mm £ r s m i c & t t s ^ <d k m m <d m & & ^ t x ^ & . 

[0 0 2 1] ^H^gHte, 7U—Ail^T-fe-5 1/6 0#K IS, Pl-m<i<Z>§& 

[0 0 2 2] <hi^»T\ 7l^-A)i»xII*fi ( El 2 1 

K&tf-S^ffilSl 0 1 0) &<7)Jimf&TSjf£T&fTF^A*@i&l 0 0 3, &£&7U- 

Amm^xmm^m^x^Mitm m 2 1 nws^-^i 011) i&tf^&i&Tifj 
ft-?z>m niEiss 1 0 0 etc&^T, i^jiT®jfrr&->:7 hi/^x^ieji&i 004, 

1 0 0 7 <7)mW*g&# Lfc/^oT, *il&j*glt©«i8IINS#ft£eiSK:tt» 
[0 0 2 3] E)2 3 (b) tdtt, r^M^^igM-rs/t^JC ItF7< A*lHlSS*3J:^iH 
[0 0 2 4] B2 3 (b) OTXT, 7 I/- AJIWfi < fc* <h> M*fC*5l»T«tS 

[0 0 2 6] d©^BJ«. H©«fc5J5:liSJj8^&»ftTSfc«)^^:*nfc ! b©T»oT, ^ 
[0 0 2 7] 

f-^mn &fcm-rz>tzit><Dm$i.o)7 : -?m:£. m^mmiztn^nnmLxmn^n. 
&*7t>mm ^-zmn \zmcx. ttfcT&mmmmz&wj-rzfctbcD&m.&m&mmM 



y^t, ^T*»2©«fi[««e«t^lS-r-6iasfS«fii:©|i(If3*aW 

m i * J: ?>'n 2 ©ifiii&i©-^ tmmmm t om m 1 wm 2 oggK)* -y •> ^ 
[0028] m^m2um<DmBmBmm\t. m^mimm<Dm^m^mmx^-ox, w 

[0 0 2 9] W^JS3IB^(DMS^H«> »*3SlB3ttO*S*^SST*^T, fg 

[0 0 3 0] K$)g4EiOj|)[Slc$£IH. W^l8S«tO?Btlt«^MT3&oT, H 

1 (DMHiBUjmfite. m<0*ffi£fg2©«ft££ffi8Jttfcj|*BiIU ^ 1 

a, si*5<fc^2©«te*s^ttittJc:^*&-r-5fcje)o, &&<Dmi&&zfm2<Dmm 
nvmm&w&'tsts. M&omi&£zfm2<DmmmitM®i&mmz, stents &zm 
fkmz^n^nnf^Lxmsti. w,i&&wm2<nmiL<DwmmM\z. mmyu-Am 
mizmmrz. 

[0031] m^m5$Em<Dmmm^mm\z. m^mimm(Dmmm^mmx$>^x, n 
famm<vnmz, minn&om&frWz&tf&mmnm&m&t* S20ie©tii^ 

[0032] m^m6mm<om^m^mm\z. m#mstzm<DmM>m7ikmwx$>?x, m 

2 (Dm^mmmmz. m2<Dmmmmm&<DW&frmz&tfzm%mu<DW,i<Ltf, ttfam 

loitiiffiitsj; o.\z , as 1 is <k z/ai 2 ©ificT^i tiia^^tsjgsn 

5. 

[0 0 3 3] »3fcJl 7 IBtWiilSillJ, »#Jg5ffi«<B*B*j*g«Ti&oT, * 
^'JSBtt, ^-^ftf >'-Ht»2©*fltB»*tttOW»3S5l*$n-6 + ^/'C^^*Wr 

[0034] w^j«8ie«g(DMg^B«, »*]Hias««)«fta*sis-r»oT. ss 
i <D^sigK;«fi«. $ i oiittft^ioj^s^ n, &2<z>ttMM&t£. 

[0 0 3 5] ff^9fS«©^S^gB«, »#^113«<0ttii£*g»T»^T, fi 

M^jtcesB^n^LjH (l : 2&>±<Dmm <D&mmiz^m^n. mmnmiz, m 



[0 0 3 6] m&mi oettoffias^flta. »*^9ffitt©ajft*^iBT»oT, 
[003 7] m^qii iGt®XA^j»ii, w^jsi oaa«o*ft«w««T*-3T, 

[0 0 3 8] ffi#mi 2eft^I$^Stlt i$9l 0g«®iSiiilT»oT, 
fr©&*(;::fcV>T, L*©«#©j£jiElil© 5 ■&©<!>&< £ <b 2 ^tt^CffittftSni. 

[0 0 3 9] ffi&mi 3 8E«OjKS*^Htt, 1 2E«©tta^^HT»t>T, 

[0 0 4 0] W^l 4gBtt©ftMa«Mtt, MfJfrSl 2^fc«l 3 3a*c©$)£ii^g 

[0 0 4 1] W*^l 5fB*&©ifofi^g|g«, ffifJfcJEl *fctt9fcffi«0«?S*^« 
[0 0 4 2] fflf&H 1 6ie«fe(D^«fg^«. MS*«IIB*«;iS&#*»MT*oT, 

L-rKw-sn, &*#<m T-*mn £M-r3&«&©ifgc©x- &&.o>mm 
\z*rti?rmfcLTmn*>n. &*im& ^-^mn \zmcx. ziBrzmmmmzm 



mmt<Dm\zm%mz®i&zn. ttfo^%m2(DUw%k(Dt&mt\zfc&isX*>-$-z>m2 
omm^-i y?t, mi&&tfWi2(Dm&&;m%k<D~jj£mmmMt<Dffl\z, mi&zzs 
mzomm^ v^cD-jjtm.mzmmzn, s-wmmzfocxx-y • 

[0043] mxmi 7 %zm<Dmmmm$%mmmz, mmmBmmzmz-z>mmmms%m 
mmx$>^x, wmm^zmft?ztz®<Dm&m*mm$:mxz>. m^m^mm\t, ?h 
u z xmznm2nzm&<DMm*&?z>mM,m^&^&. m$i<Dmm<D&*\$, mm 
mmtM\^mmt(Dm(Dm&miz^Dxye^it^^^m^^mi L ^'r^o m&m^ 
mwit. m*:mm&£zfim'mm(D~jj\zte%-rz>m i <DmM,mW)mizzfcmrz>tc®<D 
mi (Dmmm&mi&mt. m^mma^zsm^mm^m^iz^r^mzcDm^mwimit 
^&m-r^fcsb(Dm2(Dmmm&m^t. Mommomz^ti^ftttfoLxmitzn 
z>> m&<D%&u. mgwrn i <»®mm. &£zfm$k<Dm2<DMwmt. mgtommwi 
{z^ti^tittfoLxmmn, "r-^mn ^^M-r^tabo^o^-^m 

m&<Dmm\z^n?nttfcLxm-}*>ns &*rfm& \zmcx, tm-t 

7&&m<Dmmt\zfo&\,x. ^t^r-^iir-^fjt j - h* t<Dm^m.%mz^ 

ttfc-t&m i <Dmam^tnm-r^mmmmt(Dmzm%mz^^n. nm-tzm i 
<nuwm<nfemt\zfo&vx-*>-tz>m i y^t, nmrz>m2 omitm^m 

£ttfo?zmmmM£<DF*vzm^mzi&&£ti, ttfo?&m2<Dumm<nftmt\zm&\s 
x*>-tz>m 2 <Dm.W)7si y^t, mi %>&zsm 2 <Dmitmmu<D-^ tmmmm t <ara 
\z, museum 2 <Dmm7,i y^oi-^tmrnzmmzn, y-wmmz 

[0 0 4 4] 

[ftwonmnwm] uTiz&^x. ^mommcDmm^mm^mvxmmizmm-t 
§0 &>T(Dmw\z&^x. m~iktc\tm)!$fflft\zz)^x\tm-<D^Mttn$:mb 

[0045] [mmommi] m±^ ^^b^®^©^! 1 ct^^g^gi 1 
m^^-rmmyay^mx^^o 

[0046] EKL$:#fl8LT, mmcDmm nzuom^^mm nt. mmm^2%m 

M*^gi5 2i3«, ftfm\zmwi*nit&ik<nmmzi)mw.znz>» 
[0047] mm<Dft (wt. r^-rxi tbw-fz) <D&x\zi$m\^x. ^ms. mi 



-T3) 7. »l©«itK»1BffiVREF*e»-r«.Kl!l«tt«li&i»8» ^ilfiVCOM 

i ££it-r*&awifc#M&i»9. *3«fcutm2©*iiBB«jmfi:vcoM2*e^-r**ifc« 
oaiMsns. *fc> mm<Dm<D&* izwfcLx. t—pui itmwzn 

5. 

[0 0 4 8] ;£*»5, h»6*5J:L»t'J-fe2/ hl£7 tt. ttfet* ? < >^ffittft^tl 

fc%&K> ^©*^>^THU^JW£?£tt{fc£*l<&, TKU-T.OT ADD, -fey hfg 

-*§• smMtyM^ RSTfc-tn-eneirr*. 

[0 04 9] ^10iiII))ifiVREFH -Jt««irt»C + V 1 c t>L<tt-V 1 c 

KKjesn*. +v i c*3ct<^-v i cit *fip]««i«&vLccoM(c^bT-€-n^n 
sfc*«*fe£*i-r<5. c©^, $ i ojitaiiitffivR e Fontii-jEHsmrtics 

»ttt V R E F ^ «t * 2 ®lt AIMltt V COM2 ft tii*n&«^l:, 

[0 0 5 0] &*3, El 1 fcjgnSJ:jH. 1 ©SftIll«fiVRE F, &ji«{iVC 
OM 1 * i tf» 2 OttAIMtt V COM2*, fflC9lltti:i%tt8, &Mffi0M6 

& 9 J6 2 i o ©-e-n j ?n<Dj^«{ay^e.«$&T'5^fi£<!i-r-5 n 

[0 0 5 1 ] ^H^tk^H 1 tt, Sa^SlfilSS 1 5 o*3«fctf 1 5et, *¥j|«@K2 0 
[0 0 5 2] ifit»l 5 o*5cttf 1 5e(l RUMS* ©«l&*£W"C»fFr*. * 

[0053] mmfe&m&i 5oti Mi^jw^t36^>T, ^&^-r >ic*t&-r<5, 

*ae«5, -fey h«6*S«fctf 'J-fey ftS&WKfSttffcTS. M£$ls!& 1 5 e 

SMJWIg-Jf CS^UT, ffl»7-f >»C^TS, ^*^5. -fey MS6 43«fctf'J-fcs<> 

u 7 &mnmzmmtT%>. m^scihiki som^i sen, 

5, ft-ty Mi6*«k^€r , j-fey MR7 i-^oT-en-^neai^ti*, 7Hi/x^ ad 

D, -feyhft^t ST*5j:tfU-ky us* r s Tommtmr^mmr^o 

[0 0 5 4] ^#7<>t3#Jfc-r-5MMlaH»l 5 o *5ct^#ISC7< >C*hST*M 

[0055] tk^mihiis 2 o «. iiesntift m*% zmmLx. mfefnyfiz 

fett-SlHg! x-^OT DATtcJU^-TSo X-f y^g&2 5«. tK^t&SIhISS 2 0 tr- 



[0 0 5 63 7K¥*SElHl» 2 0 tt, *¥;fcM»|fc£-3HT» hft 
[0 0 5 7] t>fc$&j^&Bgb0)*£k:tt. 7K¥^aiHll?S 2 0 (J> y?-ffi2 5im 

[0058] B2H ei i \z^znz>&mm<Dffij$.&7*'?iBi&m-c&%. b2s#bsit. 

UN p x iM^lllN c mi^ttl). «I«**fPXi:H ^U-feJUMrUfc^ 
fciAtlTN (Twisted Nematic) ttSSffll^S. 

[0 0 5 9] «WS*fPXtt, H$*fi^px©*&T*£iIi**M&Vp x£*f 
ia]«SN c mlZWImZft&ttfa^MmiiLV L C C OMt(D*tellE^ffl^-r*«tSWiPttfi: 
\zfcCtcyt¥fe&&^To l/f;*bt, MiiifPX^IItI©i^l:lt Site 

[0060] m^mwmm 3 on. r-fmi i*5<fctfx-*«# y-HNm©mt« 

Nm©|BJ»CS6«S$n*3>x>U-3 2 fcSWr*. nlTFT3 1 ©y- httjt3t*5 t 
[0 0 6 1 ] M&mStfjE&nttmttji^THls^JimmzfismtZtlZt. nSTFT 
fC^14<bSn-2>©T, nITFT3 l(W7t§. l^oT, n|TFT3 1lt t 

£*i 5 ©ei4<k \zj&& v x * >? z> x -f y <h u Tffcfp-r * . 
[0062] m&mwmm 3011 12 ©mKj®&8ws§i 1 0 tamm^N P x t<nmz 

iS^JtC$S'&$n-5n^TFT 3 3fe=fct/3 4t, jS^«^N p x fecfc^jimfi^^ 9 

»C*aWfC*g'&SnSnS!TFT 3 6 tSS&K'&tr. 
[0 0 6 3] nSTFT3 3ll -fe •> 6 ntzf— h £W U -feyHi^6©?g 

i4{btcf5^bT*>-rs^-r yffftLtft^ts. naTFT3 4a, "r-y-i&m / 

■5M7^ftLT»)^t5. nITFT36lt 'J-fes/ hi» 7 ftfcy— h* 

tU 'J -try H^7©f£tt^lCfr^bT^>-rs^'r-y5 1 ^<hbT®>^-r^)o 
[0 0 6 4] 5 ©?g14<t; (HU^;i/) WW*, Tfcfc"&#lfc"r*5< 



DATI1 nSTFT3 1 ©^XCitjT, t 1 -^^ ;-HNmCg8S 

ni:MLTnSTFT3 ll^7«^t. 3 >x>1*3 2 l;j:oTf-^^ 7 
-HNm©ttt!imft $n-5o 

[0 0 6 5] d<7)^m, nITFT3 1 £ cfctf 3 >^>+T 3 2 «, ^» 1 1 tCd:^T 
#J&Sn*!i« DAT©U^;^§fif t5-iODRAM (Dynamic 

Random Access Memory) b. LTHf^tS. 

[0 0 6 6] 'J-fey M7 ^ffitt-fb-r-S^ttCctoT, @i^«@N p 1 ©ig«>m{i 

ft&H 8 te^StlT, SMMtt V pxttll a)«ESKfbtt& V R E F \Z U -fe y h £ 

[0 0 6 7] £<=>K, 'J "fey h»7 S^gMLfclt:, iry h££6£?g14ffcbfc*§£K 
x-^#^f y— KNmfCfiM* ^nSlfilCfSDTniTFT 3 4 7^>-t-5 <t 
fcJu B$tgNpxtt^2©IllfeMHl Oi^^nt, iiilifeVpxd 
»2©«aKi*ttVCOM2l:«;)gsns. 5r-^&£F ;-FNral;«j| $n 

S^iKfSDTnUTFT 3 4 Si^milN p x ttfg 2 (D|g»j*fi#t 
1 0 HSMtM&V p x te, Uir«> hl$©m©ttfiK»«*fc 

VREF£|£j#-t<5. 

[0068] ::t, ffimmtKD&n&mzfc&iz. m^sehiki 5 o, 1 5e*j;^ 

<Lfc«^JCtt. x-^fift^ /-h*Nm©lfitt, n!TFT3 1©'J-i'^l:J:oT<£ 

[0 0 6 9] U#>U f-^«i /-FNm©lfi(t nSTFT 3 4©t> • ^7^$iJ 
W-r-5ifc#©«ffiT*<&©-C. ^fi^Jt HNm©«fe^C:n?>COTFTCDL^V^il 
«ffi£iS*.T&ftL&V>IE9. niyTFT 3 1 (7)t*cg|«*f^P$n^)o Lfc^oT, tyh 

i^-6.*3j:^'j-fe>> bm7&femmzmmt-?n& ;-HNm©ttt, -r&fc 

©StSBftflMfc V REFt>L<ttl2 ©MIllfiVCOM 2 SiSMliN p x KEPJjP 

[0070] *mi&<DMm\z&^TiZ, «MSIfPxn y-vj-^^-fh-t- 

*«Npx^lO*ilKl!i«ffiVREF*«BJ3!]aSnfct* (£TF. r^flNxl&J 

-f<5) £ttfe*/MfftLm i n$^iU ilS*«ffiN p x t»2 <0*SB«i*(feVCOM 

2^njp$nfct# o^t, r^franj t-Mms) tiwa«*»tLraax^ji6n« 



[0071] z<D£z>temi&t-tz>z£\z&Q, to&k&TikttPxizmMntiL&mtn 

[0 0 7 2] JBlO**t-Htt. *««5 0fittftl:«SUT, lfcflMSa 
n&Si* x-^M-^ DAT«)lRii*S^'5»ii»^*ff?&:t)T. KlS^fPXOS 

[0 0 7 3] SR2©3i**-Ftt. M«5©Stt<fc*#t)'r, -fe y h«6 *5<fctf U -try 
h»7©JStt<fcKj&£LT, 5 s - ^«J* ;-FNml:«i 3*lfcl9& 5*-*^ DA 

[0 0 7 4] M3.«> SISSSI 1 fc*»t*^*7U-AjlBIW(Z)#|fiJJ*^-r«3g:BlT» 

[0 0 7 Slli^ti^t, 1 l:*lt§ 1 9©g*7l/-A«, A^Jlt ft 

U— Ai, ^M^:g|$2<S>^£:*-;l/F ) tifcftO*- ;l/ F • U"7*7 U— A£ 

[0 0 7 6] 'J7l/7i/a -Ity^P-AtC^^Ttt, &M!5®j|Hli& 3 0*«±iE©U7 
Vv ->a ' KTKifPL, F+»-7*7 U-AJCfe^Tte, ±$(7)*—^ F • ^ 

- FTftfFT*. 

[0 0 7 7] -r&fr^ »J 7 1/y ->a • KCfelfiTtt. 1I£$|s]I8 1 5 o, 15e 
(CJ:-pT> femU5, -fey N«6*S«t^>J-by MS7*^SESn-5i:<J:t>fC, 7K¥^^0 

[0 0 7 8] tIn-JI/H -t— Kfcfclvctt. M^filalK 1 5o, 15 elCi^T. 

-fey h^6 43j;^u-izy h*7 &mmmzisin£rzz±\z&<ox* j — fn 

mfcflMS Sft&BHi ^-^{§-ff D ATfcJSGT, a*«S*ffi©BSii*HfT-rs £ £ 

c©^, 7K¥*siai?§2 o iz&wzT-zm 1 1 cm =f-^mn 

-So 

[0 0 7 9] T&fc>-&. lo©iS7l/-A*, N<@ (N : WZf? ls-&fr*> 

[0 0 8 0] 

Wa r = (1/N) xWr + ((N- 1) /N) xWh^IT, Writ U7l/yya • V? 



[0081] o*cMosiHi»T«ifi!t-rnH, »wm*«Attffi«e>T/h$ 

<-rz>Z.ttf-C%Z>(D-V, WarD ( 1 /N) x W r <h £ * „ -ffcto^. M^B»Srfr&t> 

[oo82] 7K¥£siHji& 2 o roiinftttt- mmM&mm 1 5 o , 1 5 e ©KiWlS 

[0 0 8 3] LfctfoT. 10>«k 3 fc, *¥3t3t@l8 2 0«M^B»LT-t 

3OC0^-;UH* • 1ty71/-A^6MbT< &tt4fi (N = 4) ©^7*7 
&%L$mWl®& 3 0fC*3^T, ^-^^gSf y-KNmi:««f nlTFT3 

[0 0 8 4] fUtt, ij7l/y>a • F«fT?O*jS<0M 1 Kffi5iH*M«4fc<Z>« 
Sgm^l (m : g«) <DiS^ (OT. I$3atit5), 43<fc<^!i§ (2n-l) 5<> • 

[0 0 8 5] l34£#ilgLT, JfllWTO. T 1 *5cfctfT 2 IC^UT, S(2n-1). 2 n 

&£zf (2n + i) >©-en-fn^iii^ti:i«sn5. 

[0 0 8 6] mfflT 0 C&ViTtt, 1^3 bK&tfSili® x-^fi^ ©*&»f£#*^fT 

£tt&, wit i ic&^-m, iB*3 bic*w-*ia3}ifStt*ffio«iiWif^*5«k^ Bis?? 3 

afC&ttSM x-^OT DAT (m) ®3M&»f£#«ISfT£ft*. WIT 2 C^iTH 
B0sR3 b»C*SJt*iii3ttM«fi[0#iill!if^**||fT$ns. CKDiaf'. ^^otc^ti"^ 

[0 0 8 7] K5l©«ftIft*ttVREFtt, JMWT0~T2©&*K:fc^T««:;f&«Kte 
U +V 1 c feL<tt-V 1 c fcRj£*;hS. +V 1 c&cttf-V 1 c «, tf|R)Mttffi 
V L C C OMi:« l/T nS&5attSSt4. gl©«SIi*ftVR 

n*. +v i c*«tcx-v i com -?ts.t}iE>mi<Dm&mmmtiLVREF<DMm<D 
[oo8 8] m-yis-Afoizte^T, &mfjky-i >z:£\zMi<DmM,mw)mnvREF 



©4Sf±££$£-r-5>. retail, iici^n^i^n, afitrr-s^-f >fc^n-€njg-r& 
mm 3 b&cfctf 3 a\ztt-?z>w&&-£n j enn?f2n2>mr$T o&&zfiT 1 iz&^t. m 
i cDmgkmmm&vRE ^ n-fn-v i c&j;tf+v i cKisjg^tiT&o. -e© 

[oo8 9] ^(D^m. 7<>^<hniiism<im&^«^^-r-g)c:<h^T€-5(D-e> 

[0 0 9 01 ££{C, §7-f>©it^*7l/-A^il:Sgt5^tlUoT, ^tk 

[0 0 9 1] J^TOtC&^T. m (2n-l) 7< >KttJ&T£;^iS£ 5 f'cfcoTeii 
$tlS7 Hl^XfH-^ ADD (2 n- 1) (DmmtiZfc&LT. MM3 bWnSTFT3 1 
^^->-T-5o CtltCcfcD> HI^;K2@i$& ^-^fgif DAT (m) fimm 3 b 

iSit3 b<Dx— 7— HNm (2n-l) CDfl-fi^L l/^M^H U^OViZ^it 

[0 0 9 2] $P B 1T 1 ^43^T«> ^2 n^<>(3M^T^)^ffi^5(IctoTM$n^) 
TFl/XOT ADD (2 n) <DfemtlZfo&LX.mm3 affln!TFT3 ltf*>TZ>o 

z\n\z£o> l \y^)i<Dmm. ^-?mn dat (m) ^mm3 aizm^n, wm3a 

(Df-Z&m y-HNm (2n) ©Ifi^H b L ^^;HlIjkt-5. 

[ 0 0 9 3 ] MM 3 a iCfe^^Bi^ y^-Zm^ <Dm&W]ft£$LPllZ, mm 3 b \Z&l^T. 

Mfflr o-Trw&zntzmm. r-zmn izmrJKmmmmm&cDW&mwMftznzo 

[0 0 9 4] S-f, ia^3 btC^-rSU-fey RST (2n-l) ^pJf^r^ffitt 

ft^nt, ia^3 b0iamasNpx«^i(Dig»jmfa:TO^8i:^$n-5o ^nic^ 

DT, litSlfiVpx (2n-l) it. mi<Di&£kmW)m$LVREFT?mW)2nT. 
- V 1 c iCfa^oT^fbT^. fte*^, Sim 3 Mi, U-ky hffi?# RST (2n-l) 

-mmftVzmizmfeznz. 

[0 0 9 5] ftJS-r&'J-fey hfS-ff RST (2n-l) ^HU^W>e.Ll/^;Kf ftt 

&^-r ^ >^ic43^t, uty bm 7 tmrnnmn p x t<Dffl<D®mm&%f<DBWiz&v 
T£.vz>7 4- \ t 7.)i—tm£nz>^$mmz3:^x, iiiiievpx (2n-n 

[0096] -tj> mi <DmfommnitL<DM&fimT*&z>m'gi\z\3., mmmmmnvpx 
(2n-D ti, m^^^^-e^^n^ct-p^^cD^ttT^bL. y^-bx^-<D§e-m 
mzit. v f +ic^-T5o 

[0097] Mfo-?z<jizv hm^ rst (2n-i) mm&ztitzmz. ±ybiB^ 

ST (2n-l) ^fg^t^n^). Ei5!t3 bK*3l^Tte, "r-Z&n / — KNm (2n- 



1) ICHU^M^ £ftT^5©T> -fe^h^ ST (2n-l) ©SttlfcKjfcg U 

I, sitst 3 b (DBmimjiN p x 2 (nmmm&i&ifem. i o t^^n-s. cniifSCT, 

H^IHl«<iVp k (2n-l)H ^2cD^l^ijmteVCOM2^d:oTl^»j$n^ s 
[0 0 9 8] $61'. tyUf ST (2n-l) #m 6 L Ix^l/^-ffc-TS * 

^y^-\^x)u-iz^^x. wmmmmtiLVpx (2n-n «. ^2©m»«^v 

COM2^6V f 0 iZ^tTZo 

[0 0 9 9] ^T2H43^T«. £-T, H^3 al;W5Ut7 HOT RST (2n) 
ri^T^l^ffitt^tlT, BJ^3a^ TOT 1 (3*tt&ili^3 bil^fC,, 

y-HNmfc^ ■znz>7 : -zi<^)v\zfrfrfr^. -m¥&frw.m\zmfeznz>. z\<d 

yj-FXfr-fD&WZgWfc®:. liliffiVpx (2n-l) te, Vf+K 

[01003 Wii<Dm&mmm<Z(Dffi&tfm-c$>z>me;iz\t, iiiitsv PX 
(2n-n \t. m*\z&m-T:*2nz>&o\zm(Dffi&'?mtv. y^~^x)i-(Dmm 
mzit. v f -izm-r^o 

[0 10 1] 'J-kyhOT RST (2n) ^®tt$n^^{3, -tyhfjf-ff ST (2n) 
^SttffcSn^o Hf?t3 aK^Tte, x-^^ y-FNm (2n) KLI"S;Uj&«## 
$nT^-5©T, -fe^h« ST (2n) ^MSntt), Ii3b©»liNpx 

«^2c7?M««i&^i oi^sti^^o Lfc^t, mmmmm&vpx (2n- 

l) t7M^ ST <2n) <7)^tt{k*cJ:^Stt{t;(c#^7^-Kx;i/-o^#<& 

§tffcf£K, U-feyhf§*t RST (2n) (Z)iMl;#^ 1 1 OMiif fiVR E F (D 

[0 10 2] *tD7^>T-ife5^ (2n+ 1) y1 >lc*5tt£ili# 5 s -* 

<H-$t Ofii»^, miT2(c43^TM^J(C^tT$n-g.o 
[0 10 3] ft*S, MlgltiffVLCCOMJ> mi(DMiE8l]m{iVREFC0ffi®}m 

tc&ttsHistmM&v f +43^^^ f -<D^m\z. rttt?*>Tm (i) xizvt^xm 

[0 10 4] 

VLCCOM= f(Vf-) + (Vf+)} /2 ... (1) 

i2©«siiifivcoM2tt, yj-Fxfr-miz&zm&mwi&^faisX. 

m4lZ^2tlZ,V f 0^|S]«^HfiVLCCOMi^L<^^cfc3{3, ^lOMIl 
[0 105] ctuc^o, ^StTttiHcis^Tte;, mio^Mffijm&VREFOllttH 



CO 1 0 6] IL&tt. • €- F«fT?0**0»i 1 CftaiMMiKCSti&i 

[0 107] a§.*#JHLT, J«IWT4K*UTtt, H*3 b fcfclrVC, T-ZUn J- 
FNm ( 2 n - 1 ) ©*fi[fc*i;fciii**ffi*ffi©H«iift^^ff J8P B 1T 5 K 

*tt>T«, H*3 a£*3HT, 5*-*«# y — HNm (2n) CDlffi^C^iXlfil 

[oio8] «fcK9ibfc«fc"5fc, #-;n« • ^3t«5tt*nntttiiKiMi 

[0 10 9] fl||IBT3K:*5lr»Tte, izy hi* 6 ± y h'M 7 m^Mimmt (L 
[0 110] »||B]T4K*5HT«, S-T, H*3 bfcjtflS-rsU-fey HOT RST (2n 

-l) «jip B igtti^ni, ®^3b«, mmr i\zw^>mm3 bt^«c 5 s - 
s. ia**ai*tevpx (2n-D a, -v 1 c\zmm2nrz.$&i<Dm£km 

WiMiiv R E F {Cct o Tll^n, - Hx;i/-©fi$g(tfciv f -ksts. 
[0 111] 'J-t>>Nffl^ RST (2n-l) j&t#«tt3n&fSK:, tyhif ST (2 
n-1) **IStt^bSn«. I*3bC*tsTtt. J — KNm (2n-l) l:H 

V'Vbimm $ntU5©T, tyhW ST (2n-l) <Z>ffi14fl;{CJfrgLT, BiH 
3b0i$HNpx (2 n-1) «, %2(DWLmmm.%LVQO\A2\zm®\-£ftZ>* Z\ 

[0 112] »||BIT5JC*^Ttt, MM 3 hfl*t RST (2 n) 

MZfrfrt)^-?. illlNpx (2n) **IBl©*aiB»«teVREFCK«I$tlT. 
-S#£*raJ8K:l»£ans. -t<0fg. Diry hfS-Jf RST (2n) ©#iSteffcl::#3 7 
-f — H^;p— tCctox, iitsifevpx (2n) n, vf+tcii-r-So 

[0 113] U-fcu/hft* RST (2n) *«#»tt3nfc«fc. tyhtf ST (2n) 
**»tt<fc$ns. ®*3 afc*$HTte, x-^«^f y-HNm (2n) (CL U^lfimn 
$nTUS©T, t^if ST (2n) jWSttfcSnxfc, Hill 3 bOl^iiNp x 

njg 2 oeft«^« i o te^$ftat». Lt^x, iitifevpx <2n) 
^ i ©siiiifiv r e F^coiiicife (vf+) wm&znz. z.taz& 



[0 114] Z<D&5tlimf&ii?ZZt\Z&Q, • ^7l/-Al;i5^T|| ^ 

-^m^ <^^ffi)^^il:L7t±T-, €r1^:7|x-AK£(,>T, ^T^feil/MtTtt 

m\zm^n^mmotMn\z^x, m 1 <d^ik«j«^v r e F&^ztm 2 c^n 
^mmm^r^m^iz^xh, mmmmmi±<D^mz&m?z>$m%<D%3i^n> h 

[0115] fcfc. 12t:^^xn f-5>ft& y-FNm0ifi:fL;m>^7t 

5nSTFT34^ ^2 0iliWil 0 tiS^ffi^N p x iCOP^fC n UT F T 3 
3<hlI?yK&MT3^J&£0iJ^L^\ nSTFT34H ^10IlttMS8tl 
iliNpxt©f B 1I;nSTFT3 6ii^jl;f|lf§;tfeTt5 0 d<D*§£f;:te, n 
MTFT Z Q(D*y%m*Xm7LZ>tztb\Z, n g*T F T 3 6 <D?- h y h 

[0 1 1 6] mM<DBM2-\ a6.«< »CD^2(C^^^lCDMK»,«fi:(Dtt|&^|ft 

0^-r^.iEis§EiT$)«,„ 

-r*«f*5-f>k:ffiar*» (2n-n 7^>izttfo?zmm3btmmmz^ti 

[0 118] i$3att, Wi£hm^m : ¥-PX a &£ztmM l mm®?& 3 0 a£^fr. @j^3 
[0 119] mM<DMM2\Zi£?mfmz&^T\t, ilOffillilfiVREFtt. 17 

$n^m 1 (Dm&mmm&z vr e f o -z^u ms^< ^c^sn-sig 1 <DS£jigg»; 

Ifi^VREFeT/Tt. il©M»lfiVREFoMt>*VREFelt S^IC-fi 

taati 8 ogtrnx&D, ss7i/-Ai&Tfo«ttsg§n§. %n<DWt&mmn 
fov re f o &£ztv re f e z^n?nem?ztc®<Dm 1 <Dmw)mimm&8 

[0120] n&^i >izmTz>mm3bizKLTte, sioiitfeMisoia^ 

T, ^l(D^^»,«fiVREFo^m^$n^„ -7J, flit 7< >iCjg-r-5>iimi 3 a tC 
ttLTte. fglCD|8®jltte«^8 etlckoT, m l OMiftifiV R E F e 

[ 0 l 2 l ] KAHIftlBltt 3 0a*«ttf3 0b©^H mMomm l jMRlfr 

[0 12 2] U7 1/yya- h*«pTOH«Sa)»SB 2 Cfi£3liB*MflHfi[0* 

[0 1 2 3ia7.*a5 < !:Jt*S!LT. »l©*SK»*ifcVREFo*«i:acVREFett. 

^p b ito~t2('4o^t, -vi cismvi c \z*n?nm&2tiz>. ^m^yu 



-AJWWKfcHT. f 1 ©«Ii»ifi[V R E F o iJi^V R E F e II + Vlc&J:tf 

-vie iz^n^timmznz. 

[0 12 4] mm x-*i§-Jt <Dm&wjft&&tfwmnmntiL<Dm&mmt. m4tmm 

[0 12 6]a8.^05.«J:Jt^LT, ^10^HftifiVREFoi5j;i;VREFett, 
-AJWflBfc^T, ^10MliifiVREFo*itfVREFeil + Vlc43J:tf 

-vie i:*n^n«j*sn«. 

[0127] mm "r-zim (o^m^^mmmmmmom^mmt. mstmm 

[0 12 8] C©«fc-5K, 1 >rtCItt*tlni:S/j:sSl©ja!iBftIfiVRE 
Fo, VREfeS«»tilrttt5:tl:J:,T. S 1 ®KAIAlttoAttft«s 

[0 12 9] [«©»*3]*lSO»«3K:^lriTa, M*£tt»©ffl®*fc#SiJLT, 

[0 13 0] @_9«> M®^tt3lC«'9#H*0«|j£«^-riBliSHTft%. 1 9 
LT, Bi^3«4®WIijjii^4a~4d(^i>J$tl^„ tt****^PXtt, MB* 4 a 
~4dte-tn-€ f n»*LT, IJ*ft«**fSPXa-SPXdl:»*JftS, SUMS 
^IfSPXa-SPXdil IJililN p x a ~N p x d nf^itts. 

SPXa-SPXd&^ ©*f|6]*ffifctt. ^Ilii^V L C C OM&WMZtl 

[0 13 1] MiWSJifsPXa-SPXdtt, 

(2) t^sidt^idsn*. 

[0132] 

SPXa : SPXb : SPXc : SPXd = 2«: 2»: 22; 23... (2) 

BJBj$4 a~4d{C^^S^m^/#^Ttt^^^v^;^(ClS^-ri»ii(C 

ctoT, mm3(D^mm^, 4¥yh? : -?\zm^fz2*=i6&mizmmLT. mm 

[0 13 3] fc*s, #iB*»'*W*a«ll*©»#Jft*4ffl<i:LfcOttW^fc-r^-r, #*J 



[0 13 4] #7<>fc*3V»T. M*5tt. BJiB*4 a~4d\Z*n?nttfo-r%®iiL 
©;£3t£*l5 a~5 <nc#tW2ft*. $ll5a~5dll v-f >©^3t»iKfC*5ViT, 
S!lBi$4 a ~ 4 d ^I^$n§iril:^tif ngftft (Hl/^) $ti5 7H^fM A 
D D a ~ AD D d fc-tft-^tteirrs. 

[0 13 5] t7hi6, Ut7hi7, IlffllftiWiSo, 8e, «I 

«fi:«^9*3=tZ>^2<^^»j«{i#t^ l Ott, gijj®^4 a~4 d(3^S^. §7<> 

[0 13 6] M9.f'^$tl^il^«^^-r X'JgLT&O, Sf§ 1 (D|g»|«fi#t^ 

^8 e\z<k-DT. mi <DWighmwim&v re f efim]&znz>b<Dt-?z>. zrUZttLT. 
3fi&5< >izm~t5>mmiz&^T\z, m i <^»jm«j£S;ia 8 e izftTLxm i coiKDjm'fi 

[0 13 7] giMffig^^S PX a~S PXdK^n^n*fj£LT, MMffjlHli^ 4 0 

a~4 o d^n^niBB^n^. mM,mwm& 4 o a~4 o d<z>&*<Djg/&«imre& 
[oi3 8] m&Mwmm 4 0an m2_iz*kLfzmM,mmm® 3 o tmmz, nmr 

FT3 1, 33, 34, 3 6 i, n>^>+f-3 2, 3 5 t&ftlTZ,. M^Kdagg 4 0a 

[0139] nfTFT4 11i, fg 2 ©|gDjmfi#t^ 1 0 thfiiJHMSN p x a <h<DP B l 
fcn3?!TFT3 3 iE^JtHS^^nX, n H!T F T 3 3 tmmiZ, t7h^6©ffiMC 
«§lT^>t^7< yfifilTKM^., nfTFT42li Sf§ 1 <Dgg»)S'{i#y£ 
l£8 e43J:y'il^«1l«fi(DP B l{Cn^TFT3 6 £it?iJK/i&-&£nT, nSTFT3 6 £ 

[0 14 0] Z\<D£ofj:mi&ftZ>Z\£iZ£0, 3 K:J3HT, I"JBi5?tMN p x a 

~Np x d^e,o'j-^moft^jjnMbT> m^mm<Dmw]^m±-r^>z\ tan*^. 

[0 14 1] m 1 0 a. U7Ur/a- : &-KB#TW||iS<D^3{C^5@i^mMfi<7) 

[0 14 2] mi O MIT, $2n74>- ^m^feg-T-SSIt/^M^^i 
&<5J?8P B 1T 1 IC&^T, I"JiS^4 a~4 d \Z^^>m% "f—^m^ <D®.&W)ft #*HfT£ 

nso ii©«MfttfivREFo^r/vREFe(j, M_z.<t mmizmfezn 

[0 14 3] mmT l \Z&^T. TFUXmn ADD a (2n) -ADDd (2n) 
n^-*tieiiT^)M^5 a~5 d«. -^P B TT-3jil{cfStt^$n-5o ^-37^1 in. 
TFUZm^ ADD a (2n) ~ADD d (2n) ©«1t<k»||Wtra»IL-r*«k5fc, I'J 

ia^4 a~4dic#iAsnsiii# T—zmn dat (m) searr*. 

[0 14 4] El 1 0 fc&UTtt, mmm4 a~4 d KfctDT, " 1 ""0"" 1 "&cttf" 0 "CD® 
ffe T-Zmn DAT (m) 3fl«»ii*n*«^*««^Sn«. T&t)*. SS|5a-5 



d©ftttfct'-ttt-£tt(S«FLT, x— /-FNma (2n) ~Nmd (2n) li, 
CO 14 5] H4feJ:^H7g)«^»hSI«tw. fg (2 n+ 1) >#^fi;£S*t*<i:& 

[oi4 6] &5-r >zt\z, mwm4 a~4di:*ii:Rftensuty h^7*j;^ 

■fey MS6K«fco-C Ut-^if RST (2n) iSckLF-fey Ml^t ST (2n) j&tj3r 
[0 14 7] li*fliNpxa~Npxdtt. 'J-fevF«-«§ RST (2n) ©Jgttftfc 

jbslt. ^ i ©iaiiniv r e f e ts^^ns. cnKj&UT. mmmmmniiL 

Vpxa~Vpxdlt mit+V 1 c izfafr-zT^frTZo 

toi48] - a., m i om&mmm®: v r e f e ^©#£#frfcfc>n;fc&»::, -fe Ftt 

ST (2n) ©?£ttfl;KJfc£UT, §liiiiNpxa~Npxdtt, x-*&f# / 
-FNma (2n) ~Nmd (2n) ©miiKj&DT, 1 ©«#!»»«& V R E F e 
L < ttlg 2 ©M»mfeV COM2 <D#M&£gtt-5o 

[0 14 9] £©&£jH, J«WT2fci5tt*BIH*«S*fl[©»ii»fP©*t7l^t*SViT, 
BJiBXMNp x a~Np x d «. tfiVf 0. V f +, V f 0 *5<fctfV f + \zWLfe£tl 

-So 

[0150] hi i a. *-;uf • Ki^To^ifi©^!i3J:t5e5iii**ffi«fi©*ji 

[Q151I Hll £#HIT, *-;H« • ^E- HB#fC*^T«, ij7Uy>a-t-F 
momfflT HZ&^TT-f&m /-FNma (2n) ~Nmd (2n) K«&*ftfcB 

& r-pim \zm-3<mm&W]ftt>^ &Mmm\z&\,*xmftznz. 

[0 15 2] -T>it>-6, ^2 117^ >fc«r*iB**<S#iill!jf^©***t/j:*»lfWT 5 K 
fewr, "Jt«; hfif RST (2n) ©fSttfbtCfSSFLT, IJI*«ftNpxa-Npx 
dll Hl©^igIftm{iVREFe<h-B.^$n^.o £b(C, -fey HOT ST (2n) 
©jgttffcfcJSSUT, ||i*«SNpxa~Npxdlt "T—fUn /-FNma (2n) 
~Nmd (2n) ©m&fcJfcDT, $ 1 ©HSIIltti V R E F e fe K tt* 2 dD jfili 
»j«{iV COM 2 

[0153] £©*§*, mfflT5\z&ttzmmmmmm&<Dnm&®it<Di&Tmiz&^x. 

WlINpx a~Npxdlt U7l/yya • FPS©*BMT 2 #7f££H#©« 
ffiVfO. Vf-K V f 0*«t^V f +CSK3£Sn*. 
[0 15 4] £©«fc3&*fi£iT*c:<!:K«fcg. Httl©»SB 1 t(WHt©x-^#iA^. *g 

[0 15 5] S&K, Mlli&S!jln]8& 4 0a-4 0d©ft*(:m, »J-^«8ttai*iJ©fc 
*OnlTFT4 1 *3 £1*4 2 SrRttT ^5©T> IrklSfl^ t < 



&<D ft± £ m Z> Z. £ *«T * 3 . 
CO 1 5 6] MS<BJ§H»4] H12 H ^«5©JgS84^-5#ia*0«fi!E**-riHl»BIT 

[0 15 7] HI 2fc#figLT, mofl4l:^^Ttt, ®_9 t'^3n*||J(fi©JBffi 3 

«at*i&bs&ihi» 5 o a~5 o drf&mznz&ttfmtfiZo 

[0 15 8] *Ii5ztt, fc^O^iK:, giJH^ a~4d\z&m\zmi*>n, 
"T£ >^SMS^f3^$tlTl^^P^JC*3^T, £2» 5 a ~ 5 d (D^tl^tl 

[0 15 9] WiM,mm®V& 5 0 a~5 0 d »CO^Tt>«fi6«K«T»*CDT, ttA 

Mle!8& 5 0 aOfltfiKlr-p^iTf^agWHSftW-r*. 

[0 1 6 0] 5 0aH a9fc*Lfc«t«^HiB4 0 a nSJT 

FT 3 1, 3 3, 3 4, 3 6, 4 1, 4 2t, 3>^>it3 2, 3 5im5.«il 
KjIMlgS 5 0a«, y-£*«EI»Jl:©fci&<Z>nS!TFT 5 1 SSSCWt*. 

[0 16 1] n!TFT5 1 «, ;-HNmatf-^Il 1 t^CnST 

FT 3 1 tmrnzm-SiStlT, z©ffittftl;^LTt>t§X< yfifiL 

[0 16 2] U_3«, 'J7l/7ya- KB#T<7)«©M 4 fcft 5 M M^fiCD 

[0 1 6 3] iii^tilT, til 5 z fc J:oT€I$nS7 H ADDz 
(n) tt, 12 n 7-f >^Ii^SMtt^Sfl]r B 1T 1 IHffiM$n^7K 
U*(t-«f ADDa (2n) ~ADD d (2n) ©*ft^n©ett<fc»||8I«£T^tr «fc 5 

[0 16 4] T-'-^^l 1 /-FNma (2 n) ~Nmd (2 n) 

iO|«ll:tt»S*lS*ROnfiTFT^4Tt>U, Ml_P_ ©*§£ <b|WH3HC, g.JH^4 
a~4 d (3*^-5 M x-^fl^ DAT (m) £>ffi&7^HfT$ 

[0 16 5] »HHJT2KU5HTtt, J8IHIT lTf-^jt 7-KNma (2n) ~Nmd 

(2n) \zm^nrmm 7-?mn \zmcx, UB^igNpxa-Npxdi^b 
[oi6 6] hub. • *-m-c<Dmmo>Bm4izft?mmmmn{iL<QW& 

[0 16 7] Ell 4^#1LT, *-;PK • q&-Hfc*HTtt, «*»5ztt, »8K 5 
a-5dtra«fc»iStt«Mfcj|»sn*. Zl©^m> y-KNma (2n) 

~Nmd (2n) C^if-i'il 1 iO^lill ^nfctt»© n ST F T#tiS?iJ 



[0168] %2 n >izm?zmmt>mw&wiiirO)*t&.£tez>%ifflT 5 iz&wz. m 
wmmmw p x a ~n p x d cMtsstiii^n ai 1 tmm-v$>z><pxwfflumw 

[oi6 9] z\<D£oumi&£?z>zt\z&<o. &mmz\z&^T, /-FN 

[0 17 0] fc*5, 5 0 a~5 0 d(3*3^T« niTFT5 1 \zmm-fZ>T 

m d ^ b © U - ^ $ e fc5t^» (CffiJ$iJT-^ -So 
[0 17 1] [»<DJMI5] a 1 5 13, |liiS<O^tl5{C^e)M^©M*^-ri5liES0T 

[0 17 2] II 5 £#iil-T\ HMc0^^5 {3i5^Ttt> 112 (C jK$n-5HM<Q^^ 
4 0«lfi5cifcb^L.T, -fey h£t6 43<£lPJ-te-.y VWltfte^ >r<hKIBfi£n3#fflCD 

[0 17 3] IiJ^^S^^SPXa-SPXdlC^-n^n^LT, il2tiH©i 
HIfg$Jlell8 5 0 a~5 0 d^n-e'tlSa«$n-5. mM<DMM5 iZ&^Xlt. SSl5a 
~5 d^flllO^-r >t:Mt^t7 h^6*5cfc^U-b-y h&U 7 £ LT&ffl-f -5fc«6K, 7 
Fl/7.ffiHt ADD a (2n) ~ADD d (2n) 5 >£^W=f 3. 

[0174] a 1 6 a, <j7Uyi/^ • ^-Fm~?<DnM<DMm5izmommmmm<z<D 

[0 17 5] m_6£#ffi*LT. 812 n 7< >\ZftfBTZ>7 F ADD a (2 n) 

-—ADD d (2n) (WJB#l' 2 of O^ICffittft^n^J; 5 fc, ^OffiHt WOltfm 

[oi7 6] bi 6 iz*2nz>M\z&^-at> m2 nv< >tfmm.%.mmizMft.znz> 

fflWIT 1 \Z&^T. £"T, 7FU-7.ft^ ADD a (2n) MtfADDb (2n) *«H^f 
HfiM^tl^. t<D'&. 7Fl/7i^ ADD b (2n) iJct^ADDc (2n) ^*|W|fl# 
KfSttfc^nfc&K, AD D c (2n) feitfADDd (2n) ^*|5]B#JwfgM$n, ft 
iCADDd (2n) M^ADDa (2n) ^B#tC©tt{(2$n-5o 
[0 17 7] um:±0, 7HI/X« ADD b (2n) 43<fctfADDd (2n) tt, IB 

Kl^fHf ADD b (2n) fccttfADDd (2n) tt, ^^T 1 \Z&^Tm 2 n 7< > 

\zMTzmm ?-?mn om&t&mznn-znz, m (2n-D n>\zn-*z>m 
mnmn&om&mmz&^x. v-tyhm^ rst (2n-n aj:u-t-y s 

T (2n-l) t L.T fe^-nf n^fflt?. u 
[0 1 7 8] mfflT HZ&lfZT-P&m y-FNma (2n) ~Nmd (2n)iZMT 



zm&. f— zmn axi&ftre, te^zfrnmr 2\z&ttz>mmmmMNpx a~Npxd 
[0179] m 1 7 \z, *-;uf • Fmr<DnM(DMm5iz'&z)mmmMmiiL<Dm& 

CO 1 8 Ollil^MILT, HtCfe^T, ffii<D^-f ><?D U -fe > KM R 

ST (2 n - 1) fecfctf-t-y hf§*t ST (2 n- 1) £LT#ffl£*l-5, 7 Hl/7t^ A 
DDb (2n) Mf/ADDd (2n) tt, $p B lT 4 tl&^T, 'J 7 1/ v >n. • ^- 

[0 18 1] ^2 n7^>tCST^ili^^»iAffij^(D^^<h/j:^^F B lT5(I*5^T«. 
fg (2n+l) 7-r>(:Mt57h*^t^ ADD b (2n+l) tiWADDd (2 
n + 1) £, U ir >y Mf-St RST (2n) *5 y Mg^- ST (2n) tbT-ttl-? 
ft/Bt^T> giJM^^^Np x a-~N p x d lC*fLT\ Mj^tifflmnmW&Wlfttf^iT- £ 

[0182] z\(D&ot£mm.}i-?z>z.t\z&<o. mm<DMm4 tit&LT. g-^-ori: 

5o, 1 5 e<DtH/&£:3>/\°^ MfcTS <t £ Bi^gB«^*5^-g)^|6](D U-r Tr> h 

^fj^^^ip it. mm^mmnEm-r^ z\ t^T^So 

[0 18 3] imM<DMm6] U_8«« ^MOMe^^^^llimcD^^^TIelgSIIlT 

[0 18 4] Ml 8 £#flgLT> il0Il6l;i3^Tll El 1 5 tC^$tl-g> jlfSOMtfe 
5(D^fi)ctjt^LT. Ml^i>j|Hlg§ 5 0 a~5 0 dt'^ATMTOlHllJS 60a~60 
d^M$ti3,&75Wj:-g>o tllSa-Sd^^SzOffittft^-f^^ll |g| 1 6 

& £ i mm iz m m £ n & „ 

[0 18 5] Mi,TOHlj?S 6 0 a~6 0 d fC^t^Tt>M/&«|p|$lT&-2>0T\ j$& 

[ 0 1 8 6 ] MKAHIBS 6 0aH H 1 3 fe:^Lfejftfl3S7REIBtS 0 a A-imHtr. n 3! 
TFT3 1, 3 3, 3 4, 3 6, 4 1, 4 2, 5 1 i, □>tX*3 2, 3 5tStt*. 
%AMHIB& 6 0ali U-**ffi©MliJ£&{tT5£»®nSTFT6 1, 6 2, 6 3 

[0187] nSTFT6 1, 62, 63 te, 1 tf-^§!t /-h'Nmat 

©rat. nlTFT3lM^5 ltl^iJCM^^. nITFT61(l nfTFT 
3 1 tmmiZ, BJiH*4 atCS*«T*M»5 a©»tt^KJC«rLT*>-r*^'T 5/^* 

[0 18 8] n|TFT6 2£J;tf 6 3 tt, fdJ0S'JiIj5Si 4 b~4 c C»)6t5itS»5b 

tz>x-i y^m^tLxwiftTZo m 1 6 &&& & 1 1 iz^-znz>£o\z. Tvu^mn 



ADDa (2n) t ADD b (2n) t<Dft&ikMffl\*mtS. ©T, niTFT62 

[0 18 9] ft*. 0j£S»K*tlS"r«&, niTFT3 1M^6 It, nSTFT 

ot, £ft5<Dn3!TFT&2MS8jKEBT#3. 

[0 1 9 03 Z\(D£otS.ffif&t?Z>Z\£iZ&-2T, K»6*3j:tf 'J -by hi» 7 
115 a~5 d^-aiU'ckoT^-f 5 oT, K • KB#H&^T, 5 s - 

\ 1 tr-^§i y - HNma-Nmd tOWKfe^T. *>t§nSTFT^'?fft 

[0 19 1] ^ MlilBSS 6 0a~6 0dl:*UT, n!TFT6 1, 6 2, 6 3 

- HNma~Nmd^?>CDU-^*»fl^^e>tC?t^^ffi]$fjT#-Sc 
[0 19 2] II«l*^6l;*UTH ^ItffiVCOMl t$2©*SB 

itffiv c om 2 1 *s^fcasbfc»ffi t L&i^, ztizommz. &m<z>*mz&%. 

[0 19 3] sec, SPSS-rs 3j@-rocDiii^(CctoT, R (#), G (Si) *5«fctfB (W) 

osnfic-enfn^i^Lt, aiSE3ffii"r"3©iiu*c«fc^T i ^os^iiijasi^-rn 
[0194] imm<DMm7i &>±m^tc£o\z. mo^i 1 6 i:i£?$^^§ 

[0195] iiiit *ftw<Dmm<nMm7 iz'&oMmmmmi oooiMstm* 

[0 19 6] iliSMUT, IfliilOOtl HSS0^1^?)6<7)^m^{C 

mmiz^^x\zmzmw^tzt&K)T*&z<D-vw!Mztii^. comm. &ttmmmizm& 
^n^u^it^it^^ummmMtiz^y^Lrcm^tr^z.t^-v^^o 
[oi9 7] B2o n *&womm<DMm7 izftoM&ffimiffiKmmi i o©M$i 

[oi9 8] a 2 o ^tiiT, #s#tit$8S*&s§ i i on, nm<DBmi 6«>^-r 

l l ott, BSSfmiSfili 0 0iB«i:, ffifl<ft&7Mb*5«fctfflSiS»**ft; 
[0 19 9] 4-@IB^$nfc||M©»»«T^T©^T0!l*T»oT»JI8W3a:t)©-Cttft 



[0 2 0 0] 

itix, is^sMi ^ c: t & < mmmtiit * m % z\ t trc t 
[0 2 0 i] ffi&m3mm<Dm£k&7Ki&w\t. m&miizmvm&mmmwtfm'rzmm 

\z to PL x . tt# * * l» it b ±t 5- -f > r £ M ©Utt * a- fit S C £ *^T* * 

[0202] tt$)g4 3B«i<?)ftji&;iM£Btt, it^js i tmomik^mwtfm-? zi&m 

[0 2 0 3] M$4 5«£tf6£tt®ttAX^gKtt. l IE«©«S^^SB*<* 

[0 2 0 4] BI«4l8e««>}«lttttt^flB1g£IB«. §»*JS 1 flB4fi®mX;i*£B£f*r 

[0205] is^jg 9 ffi©©^a^M«, w#JSiett©*ii*^&B*<#-rs3&* 

[0 2 0 6] 0. 11, 1 2:fcJ;tfl 4ie«c©^M7R^g«, J — 

[0207] is*^ 1 3 sEifi©ftM^SK». 1 2 ga«©*s«*««*«*-r* 

[0208] §s*jsi 5 8em©M^ss«. si^««8^e>©u-^m^*«)0j-r-5^ 
ttf-ezz. £©*s*. m#mi £tc\t9izm<Dm&mfr;$imtfm?z>%)%:\zto?LT. m 



[0209] mxm i 6 ftWiammmmiz* &mmztt-r& i ®<DW&mtm\z&^x. 

y-wmmzfoc-cm i a^um2<7)m^mmm&<Dm^iz^^xmmm 
®n&*mwi?zz\ttf^mtemik^mmiz£r2Tmm&7K&mft?z. zwi&m, iwi 
-mm. ^&mm^-t^>m^\ztd^xh. i$ntfio!)fii;EBt5i#foi4^ 

[0 2 10] gft$£l 7femcDM1f^^*ag§«> #Bi^i3^-r-?) 1 lel0#^»j^Pt{r 

&^t, -mm i 2 (Dm&mw)mfo<D-i5\z^TwmmmmmmW)-&ntzi-k 
mfrz. ;-F<DmmzmcTmi&j:zsM2<Dm&mw)m®:<D{&3}\zj:^T 
mmmmm&^mm-r^>z\ t^mt^m^m^mmiz^^xmrn^^mn^-^. z.<d%& 
^ fsi—mm &&mmm^Tz>m&iz£>^T t>, mmmmm&KDmmiz&mTzmttgo) 



[0 1] 



1So 

_L 



n 



>-20 



1 



jl 



ADD.R9T.ST 
-4-11 VCON42 ^5.6.7 



xP 



16e 

Jl. 



~~3 VOOM1 ^10 



VREF 6 



^9 



ADD.RST.ST 

VOOM2 

V0OM1 

VREF 



, —. ADD,R3T,ST 
^ VOOM2 
V0OM1 



§ 



3 



VREF 




VCOM2 
VC0M1 



VCOM2- 
VCOM1- 



[ El 2 ] 



3_ 



DAT 
11 — 



3-31. 



44- 



32-^ 



^10 



^L 6 



35 -~ 



36-. 



g-PX 
P-Ncm 
7 VLGCOM 



"^7 
^8 



[ 01 9 ] 



•V / 

□ □□ 

□ □□ 

□ □□ 

□ □□ 



[03] 



K — — dH 

i 1 1 H E: E H s E! 
*\i - i . i . i],m * i • i . 7 ; 



Wr- 



Wh-t 



s4* 



[&4] 



ADD(2r>-1) 
ADO(Sn) 
OAT(m) 
Nm(2n-1) 
Nmfcn) H 
RST(2n-1) H 
ST(2rv1) H 
RST(2n) M 
$TT(2n) H 

VREF 0 
-Vfc 

VCOM2 0 

♦Vte 

-Vic 
+Vte 
Vpx(2n) 0 
-Vic 



-U l 



J L 



VCOW2 



i VfO 



•(^VLCCOU) 



VT- 



>' 



TO 



T1 
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